ABSTRACT -Background -Esophageal motility has been described in the literature as having differences between men and women. Most of these investigations use the water perfusion method for esophageal manometry. In this investigation the esophageal motility of men and women was compared with high-resolution manometry of the esophagus. Objective -To compare the esophageal motility of men and women with the high-resolution manometry method for esophageal manometry, performed in the sitting position. The hypothesis was that men and women have differences in esophageal motility. Methods -High-resolution manometry was performed in normal volunteers, 10 men [mean age: 37.5 (8.1) years] and 12 women [mean age: 38.7 (7.5) years], in the sitting position and with 10 swallows of a 5 mL bolus of saline, with an interval of at least 30 seconds between consecutive swallows. We evaluated the integrated relaxation pressure of the lower esophageal sphincter, contraction front velocity, distal contraction integral, distal latency, proximal contraction extension, proximal contraction duration >30 mmHg, proximal contraction duration, proximal contraction integral and maximal upper esophageal sphincter pressure. Results -There was no significant difference between men and women in the variables measured. Conclusion -There was no difference in esophageal motility of men and women evaluated by the high resolution manometry method, in the sitting position with swallows of a liquid bolus. HEADINGS -Gastrointestinal motility. Manometry, methods. Sex factors.
INTRODUCTION
Previous publications have shown the possibility of differences between men and women in esophageal motility (11) (12) (13) (14) . The results were found using different methods for esophageal motility evaluation, mainly by the water perfusion method. Nowadays high-resolution manometry (HRM) is the best way to perform this evaluation. It can give different parameters from the traditional water perfusion or solid state manometric methods (3, 13) . The investigations about gender influence on esophageal motility have described that: integrated relaxation pressure of the lower esophageal sphincter (LES) is higher in women than in men (11) ; contractions in proximal esophagus have a higher area under the curve in women (7) ; women have an increase in contraction duration in distal esophagus (8) ; women have a higher LES pressure, higher distal amplitude, longer distal contraction duration and slower distal velocity of peristaltic contraction (14) . Gender does not influence whether esophageal motility is normal, spastic or with a non-specific motor disorder (1) . The confirmation of difference between men and women on esophageal motility is important in the definition of normal parameters and in the better understanding of esophageal physiology. Esophageal motility has the influence of body position (2, 4, 6, 10, 12) and the characteristics of the swallowed bolus (2, 5, 6, 10) , and may also have the influence of gender.
A previous evaluation of the effect of gender in esophageal motility with the method of HRM, with the main focus on distal esophagus, described the difference of high integrated relaxation pressure (IRP) in women compared with men as unique (11) , being measured in both supine and sitting positions and with a 5 mL saline bolus. In the present investigation our objective was to evaluate, by HRM in the sitting position and swallows of a 5 mL saline bolus, the proximal and distal esophageal motility in men and women, with the hypothesis that the esophageal contraction in women has some differences when compared with the esophageal contraction of men.
METHODS
The esophageal motility of 10 men with mean age 37.5 (8.1) years and 12 women with mean age 38.7 (7.5) years was evaluated ( The evaluation of esophageal motility was done with a 32-channel solid state catheter and the InSIGHT High Resolution Impedance Manometry System (Sandhill Instruments, Highlands Ranch, CO, USA). After the calibration of the catheter at pressures 0 mmHg and 100 mmHg, with at least 6 hours of fasting and with the volunteers sitting on a chair, the manometric catheter was introduced via the nose until the distal channels were inside the stomach, in a position which permits the registration of the pressure from the pharynx to the stomach. After an enough time for the stabilization of the register, each volunteer performed, in the sitting position, 10 swallows of a 5 mL bolus of saline at room temperature, with an interval of at least 30 seconds between swallows. The volunteer performed only one swallow of each 5 mL bolus volume. Double swallows were excluded, and another swallow was performed.
Each examination was analyzed for the integrated relaxation pressure (IRP) of the lower esophageal sphincter, the contraction front velocity (CFV), distal contraction integral (DCI), distal latency (DL), proximal contraction extension (PCE), proximal contraction integral (PCI), proximal contraction duration >30 mmHg (PCD >30 mmHg), proximal contraction duration (PCD), and upper esophageal sphincter (UES) pressure. The method for measurement of each variable was previously described (3, 10) . Data were tested for normality using the Shapiro-Wilks test. To test the comparisons between men and women, a two-tailed Student's t test was used in normal distribution data and the MannWhitney U test in data which did not have normal distribution. The results are shown in mean, median, standard deviation (SD). A P≤0.05 was considered as significant.
RESULTS
There was no difference between men and women in all measurements performed ( Table 2) .
The IRP in women had a median of 8.2 mmHg (limits: 1-18.1 mmHg), and men a median of 5.0 mmHg (limits: 3.2-12.5 mmHg). Statistical analysis of these results did not find significance (P=0.18, Figure 1 ).
DISCUSSION
In this investigation, using HRM and evaluation of the esophageal motility in the sitting position with low viscous liquid bolus, differences between men and women in esophageal motility were not found.
Esophageal motility is different when the individual is in the sitting or in the supine positions. In the sitting position the proportion of abnormal contractions increase (2, 10, 12) , the distal contraction integral and the amplitude of contractions decrease (4, 6, 11, 12) . It could be, at least in part, the explanation for the absence of difference between men and women. Esophageal manometric studies using the water perfusion method were performed in the supine position and in this investigation it was performed in the sitting position. The absence of difference found in the sitting position did not exclude the possibility of difference in another position. However, the results of comparison between men and women in esophageal motility using HRM found a higher integrated relaxation pressure (IRP) in women than in men in both positions (11) . The data of IRP of the present investigation suggested the same interpretation, however the difference did not reach statistical significance (P=0.18). It is possible that the number of subjects included in the groups was not large enough to demonstrate a possible difference. Also, the use of a statistical method which takes in consideration the Bayes factor, which include in the analysis the results of similar experiments, could modify the conclusion (9) . HRM is a modern method for esophageal motility evaluation, however the examination performed in different countries did not found the same results (4) . The type of HRM system, catheter diameter, demographic factors, body position during the test, consistency of the bolus swallowed and esophageal length have influence on the results of the examination (10) . The IRP is an important measure defined in HRM. It represents the mean esophageal gastric transition pressure measured for four contiguous or non contiguous seconds of relaxation in the 10 seconds window following deglutitive upper esophageal sphincter relaxation (10) . An increase in IRP means an outflow obstruction at the esophageal gastric transition (13) . If the difference between men and women is true it means that it is necessary to have a normal upper limit value for men and another for women. This investigation was not able to demonstrate this, however it is suggested that the ideal is to have different sets of normal values taking in consideration the factors that could influence the results (10) . This investigation has limitations. If the number of volunteers was higher the results could reach a more conclusive answer. Different characteristics of bolus swallowed, in terms of volume and consistency, could demonstrated a difference between men and women. It not easy to performed HRM in normal volunteers. It is an invasive examination which causes significant discomfort. What was described is that there is no difference between the esophageal motility of men and women however, if difference exist it is likely that do not have clinical implication.
In conclusion, there is no significant difference in esophageal motility between men and women, evaluated in the sitting position with swallows of liquid low viscous bolus.
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